Enhancement of the optical transmission by mixing the metallic and dielectric nanoparticles atop the silicon substrate.
We propose a structure with the metallic and dielectric nanoparticles on the surface of the silicon material and study its optical transmission properties. The structure with the radiuses of the silver and silica nanoparticles as 50 nm and 100 nm, respectively, with the gap as 8 nm between silver and silica nanoparticles is found to have the largest optical transmission into the silicon material in our simulations. The largest field intensities are on the bottom of the silver nanoparticles and these can result strong field scattering into the silicon material. From the plotting of the average power densities around the gaps and the air regions between the silver and silica nanoparticles, the light power can go thorough these regions and flow downward to the silicon material. It is also found that the light energy rotates around the bottom of the silver nanoparticles due to the strong localized surface plasmons. The rectangular arrangement of the nanoparticle structures with mixing metallic and dielectric nanoparticles are studied, and the cases for the structures with only the metallic nanoparticles or only the dielectric nanoparticles are also simulated and compared. The rectangular or hexagonal structures with mixing metallic and dielectric nanoparticles on the surface of the silicon substrate can have better optical transmission than the cases of the rectangular arrangement with only metallic or dielectric nanoparticles.